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Summary A case of solitary fibrous tumor of the lip is described. A 65-year-old
Japanese woman had a painless mass in her lower lip that gradually increased in size
and finally ulcerated. Computed tomography revealed a well-demarcated sub-
mucosal mass. On the cut surface, the tumor was well-circumscribed, solid, and
yellowish-white with small cystic spaces. Histopathologically, it was encapsulated
and consisted of an interlacing proliferation of spindle-shaped cells immunopositive
for CD34, vimentin, Bcl-2, and CD99, with scattered salivary glandular structures
with irregular cellular arrangements. This is the first case report of solitary fibrous
tumor of the lip with reactive hyperplasia of minor salivary gland components based
on our review of the literature.c 2004 Elsevier Ltd. All rights reserved.
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Solitary fibrous tumor (SFT) is a rare mesenchy-
mal neoplasm, previously nomenclatured as local-
ized benign mesothelioma, submesothelioma, or
localized fibrous tumor of the pleura.1 Recently,
however, SFT has been shown to originate from
ubiquitous interstitial stem cells in various human
tissues,2 and its histopathological criteria has been
established by the aid of immunohistochemistry for
CD34 or other antigens.2,3 Among the SFT cases
previously reported from the whole body, SFT
cases arising in the soft tissue of the head and neck
account for approximately 10% of all cases4 and
those in the oral cavity account for 3%.1,5 However,
those involving salivary glands are extremely
rare.2,4–13 We recently encountered a case of SFT
arising in the lip with dysplastic minor salivary
gland components. In this report, we describe the
case and discuss the occurrence of SFT in the sali-
vary gland and the pathogenesis of such an unusual
proliferation of salivary components within tumor
tissue.Case report
A 65-year-old woman was referred to Niigata
University Dental Hospital for treatment of a swell-
ing at the left side of the lower lip of 7 year dura-
tion. Clinically, the lesion was a painless and
protruded mass in the lower lip, measuring 20mm
in diameter, covered by normal mucosa. It was
firm to elastic in consistency but not fixed to the
surrounding tissue. The patient had neither pare-
thesia of surrounding areas nor tenderness on the
mass. Computed tomography (CT) revealed a
well-circumscribed tumorous lesion in the mucosal
to muscle layers of the lower lip that was en-
hanced with contrast medium showing a similar
density as blood contents of surrounding vascular
vessels and some cyst-like spaces (data not
shown). Clinically diagnosed as a salivary gland
tumor, it was surgically removed under local
anaesthesia. The patient showed good recovery
without any evidence of recurrence in the two
postoperative years. The excised tumor was fixed,
routinely processed and subjected to pathological
examination. Serial sections were stained with
hematoxylin and eosin (HE), periodic acid-Schiff
(PAS), and another set of sections was used for
an immunohistochemical study for CD34, CD68,
Bcl-2, CD99, smooth muscle actin, S-100 protein,
and vimentin.Pathological findings
Macroscopically, on the cut surface of the fixed
specimen, the tumor was well-circumscribed, gray-
ish-white in color, and solid fibrous, and had scat-
tered small cyst-like spaces. Histologically, the
lesion was well-demarcated ovoid submucosal
tumor and covered by normal mucosa. The tumor
was composed of solid fibrous tissue scattering a
large number of glandular structures, some of
which showed cystic dilatation (Fig. 1A). The glan-
dular structures were of minor salivary gland com-
ponents but were composed of dilated ductal
structures with two cell layers. However, acinar
structures were sparsely formed and directly at-
tached to the dilated ductal walls without the pres-
ence intercalated ducts (Fig. 1B). The tumor cells
were spindle-shaped and showed an interlacing
proliferation with focally storiform or herring-bone
patterns. The glandular structures were sur-
rounded by hypocellular areas (Fig. 1C). The stro-
mata was finely fibrous or myxoid but the
hypocellular areas contained additional more
mature collagen bundles revealed by Massons
trichrome stains (Fig. 1D).
Immunohistochemically, the tumor cells showed
strong and diffuse positivities for CD34 (Fig. 2A)
and vimentin (Fig. 2B) within the cytoplasm. Some
of the tumor cells were weakly immunopositive for
Bcl-2 (Fig. 2C). Strong but sporadic staining for
CD99 was observed in a small number of the tumor
cells (Fig. 2D). S-100 protein, in addition to the
myoepithelial cells in normal labial glands, was
immunolocalized in the inner as well as in the basal
layers of the duct-like structures scattered in the
tumor. Even some of the acinar cells were immuno-
positive for S-100 protein (Fig. 2E), although the
peripheral cells of acinar structures were simulta-
neously actin-immunopositive, suggesting their
myoepithelial differentiation (Fig. 2F). Thus, these
unusual staining patterns for S-100 protein indi-
cated that the entrapped salivary gland compo-
nents in the tumor were neither normal in shape
nor in function. There was no CD68 immunopositiv-
ity in proliferating tumor cells (data not shown).Discussion
The histopathogenesis of SFT is still controver-
sial. However, recent studies have indicated its
mesenchymal origin rather than a mesothelial ori-
gin which was originally postulated.14–16 If SFTs
originate from immature mesenchymal cells with
pluripotential differentiation, they can arise in
Figure 1 Histology of solitary fibrous tumor. (A) HE, ·10; (B, C) HE, ·140; (D) Massons trichrome, ·140. Gross
pathological findings of the excised tumor showed a well-circumscribed lesion with variable cellularity in which many
glandular components with dilated duct-like structures were entrapped (A). At higher magnification, the tumor was
composed of a solid and monotonous proliferation of spindle-shaped fibroblastic cells with pattern-less patterns, but
focally arranged in storiform (C). In the glandular structures, acinar structures were directly attached to dilated ductal
structures (B). Massons trichrome stain showed an obvious deposition of collagen in the stroma (D).
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ing the oral cavity.15 This idea may explain the rea-
son for the immunopositivity of the tumor cells for
CD34 and CD99, both of which are known to be
mainly expressed by mesenchymal progenitor cells
depending on their levels of functional maturation
towards endothelial,14 mesothelial,15 or any other
kinds of cells.5,6 Thus, SFT is now regarded as a
specific disease entity with characteristic histo-
pathological features of undifferentiated mesen-
chymal cells with spindle shapes.
SFTs in the oral cavity are extremely uncommon.
Only 33 cases involving mainly the buccal mucosa
and the tongue have been documented, which
may account for about 3% of the SFT cases in the
whole body.1,4,14,17 SFT involvements of the sali-
vary gland have been reported to be even more
rare. Our literature survey has found 19 cases of
SFT arising in the salivary gland (Table 1).2,4–13
Their female predilection (male to female ratio
of 1:2.8) was obvious. The mean age of the patientswas 56.4 years (male 63.2, female 53.9). Most of
the cases, as shown in Table 1, were located in
the parotid gland (63.2%), followed by the subman-
dibular (15.8%), sublingual (10.5%), and minor sali-
vary glands (10.5%). Among them, only four cases
in addition to the present case included normal6,7
or simply atrophic2,11 salivary gland components
within tumor tissues. Hyperplastic glandular com-
ponents as seen in the present case have not been
previously documented. This peculiar phenomenon
seems to be generated by SFT tumor cells. They
may promote salivary gland constituent cells to
regenerate or proliferate in an autocrine/paracrine
manner.18 However, their glandular differentiation
was not attained in a usual manner as revealed by
S-100 protein immunohistochemistry, similar to
that in other mesenchymal tumor arising in salivary
glands.19 From the present review of the literature,
SFTs of the salivary glands behave in a benign man-
ner, and recurrence or metastases are usually not
expected,5,7,10 while SFTs in other organs have
Figure 2 Immunohistochemical characterization of solitary fibrous tumor. Immunoperoxidase stains for (A) CD34,
(B) vimentin, (C) Bcl-2, (D) CD99, (E) S-100 protein, and (F) smooth muscle actin. Hematoxylin counterstain; A- F, ·200.
Spindle-shaped tumor cells showed strong and diffuse immunopositivities for CD34 (A) and vimentin (B), strong but not
uniform for Bcl-2 (C), and strong but focal for CD99 (D) but did not show positive for S-100 protein, which was
apparently immunolocalized in basal cells of ductal structures and acinar structures of the entrapped salivary
components in various staining intensities (E). Smooth muscle actin was only immunolocalized in cells surrounding acini
and in blood vessels (F).
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monotonous proliferation of spindle-shaped fibro-
blastic cells of SFT does not appear to be signifi-
cantly specific to distinguish this tumor from
other spindle cell neoplasm,21 thin cords of deeply
eosinophilic-stained collagenous bundles separat-
ing the tumor cells in a ‘‘rope-like’’ configuration
have been postulated as one of its distinctivetraits,22 in addition to deposition of abundant
intercellular myxoid matrices.4 However, these
features are not always evident2 in many instances
including ours. Therefore, the combination of
immunohistochemical demonstrations for vimen-
tin, CD34, Bcl-2, and CD99 seems to be important
in differential diagnoses of SFT from other spindle
cell neoplasms,1,10,21 and the absence of those
Table 1 Reported cases of solitary fibrous tumor of the salivary gland
Case # Age Sex Site Involvement of
salivary
components
Immunopositivity in tumor
cells
Refs.
CD34 Vimentin Bcl-2
1 50 F Soft palate +++ +++ NA Suster et al.2
2 73 F Parotid * +++ +++ NA
3 78 F Parotid ± ± NA
4 81 M Submandibular +++ +++ NA
14 43 M Parotid ++ ++ NA Brunnemann4
15 66 F Parotid ++ ++ NA
13 20 F Parotid ++ + NA Suarez-Roa5
5 59 M Sublingual * +++ +++ + Ogawa et al.6
6 56 F Submandibular + NA + Hofmann et al.7
7 46 F Parotid ++ ++ NA Ferreiro et al.8
8 78 F Parotid ++ ++ NA
9 81 M Submandibular ++ ++ NA
10 59 F Sublingual ++ ++ NA
11 52 M Parotid + + NA Sato et al.9
12 74 F Parotid ++ ++ ++ Kumagai10
16 11 F Parotid * + NA + Thompson et al.11
17 37 F Parotid ++ NA ++ Guerra et al.12
18 42 F Parotid + + NA Mohammed et al.13
19 65 F Lower lip (**) +++ ++ + Present case
+++ Strong and diffuse immunopositivity.
++ Strong positivity.
+ Strong/focal immunopositivity.
± Faint immunopositivity.
* Entrapment of normal salivary gland component.
(**) The tumor contain atypical glandular structures.
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should be essential for ruling out myogenic, periph-
eral nerve sheath, fibroblastic and fibrohistocytic
neoplasms with spindle cell features.References
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